Unit 20

Thermal wind, advection, and primitive equations
Nicole Mdlders



Barotrop vs. barocline
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Baroclinicity creates vorticity
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Thermal wind balance
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From: http://en wikipedia ora/wiki/Thermal wind
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Thermal wind in synoptic application of pressure maps
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Thermal wind in synoptic application of soundings

Minneapolis / Saint Paul (MSP)
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Continuity equation

mass divergence form
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Primitive equations

local change
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sources/sinks
(reactions, photolysis)

Momentum equation
(Newton’s 2" |aw)

Energy equation (1t law of
thermodynamics;
conservation of energy)

Continuity equation
(conservation of mass)

Balance equations for dry air
and water substances

Balance equations for M
species and particles

Equation of state



Mean and perturbation plus Reynolds-

averaging
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Mean and perturbation plus Reynolds-

averaging
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Example: Bousinesq approximation
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Anelastic approximation
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p fully prognostic
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Closure problem — 15t order closure
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